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RELAY DEVICE DEPLOYER SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of US. patent 
application Ser. No. 11/832,103, ?led 1 Aug. 2007 by Bur 
meister et al. 

FEDERALLY-SPONSORED RESEARCH AND 
DEVELOPMENT 

This invention is assigned to the United States Government 
and is available for licensing for commercial purposes. 
Licensing and technical inquiries may be directed to the 
O?ice of Research and Technical Applications, Space and 
Naval Warfare Systems Center, San Diego, Code 2112, San 
Diego, Calif., 92152; voice (619) 553-2778; email 
T2@spaWar.navy.mil. Reference Navy Case Number 99917. 

BACKGROUND OF THE INVENTION 

Maintaining communications betWeen mobile platforms in 
non-line-of-sight conditions can be problematic. Buildings, 
trees, hills, and other obstructions negatively re?ect, distort, 
and/or absorb radio signals. A need exists for a system to 
deploy Wireless, non-line-of-sight, relay devices to preserve 
communications betWeen mobile platforms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Throughout the several vieWs, like elements are referenced 
using like references. Figures are not draWn to scale. 

FIG. 1 shoWs an embodiment of a relay device deployment 
system. 

FIG. 2 shoWs an embodiment of a relay device. 
FIG. 3 shoWs a relay device self-righting itself. 
FIG. 4 shoWs an embodiment of a relay device deployment 

system With a stoWed relay device on a mobile platform. 
FIG. 5 shoWs an ad hoc telecommunications netWork being 

maintained betWeen a base station and a mobile platform in 
the presence of an obstacle. 

FIG. 6 shoWs an embodiment of the relay device deploy 
ment system With a multi-bay deployer. 

FIG. 7 shoWs a front vieW of the relay device With an 
extended antenna. 

FIG. 8 shoWs an embodiment of the relay device deploy 
ment system mounted to an unmanned mobile platform. 

FIG. 9 shoWs an embodiment of the relay device deploy 
ment system carried by a person. 

FIG. 10 shoWs another embodiment of the relay device. 
FIG. 11 shoWs another embodiment of the relay device 

deployer system. 
FIG. 12 shoWs a perspective, cut-aWay vieW of the 

deployer. 
FIG. 1311 shows a front vieW of one embodiment of the 

relay device. 
FIG. 13b shoWs a side vieW of one embodiment of the relay 

device. 
FIG. 14 shoWs a side vieW of the relay device on an uneven 

surface. 
FIGS. 15a and 15b are perspective vieWs of tWo alternate 

embodiments of the deployer. 
FIG. 16 is a ?owchart shoWing hoW the relay device 

deployment system may be used. 

DETAILED DESCRIPTION OF EMBODIMENTS 

The relay device deployment system 10, shoWn in FIG. 1, 
is a system that alloWs for an ad hoc telecommunications 
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2 
netWork 20 to be maintained betWeen a mobile platform 30 
and a base station 40, as shoWn in FIG. 5. Obstacles 50, also 
shoWn in FIG. 5, betWeen the base station 40 and the mobile 
platform 30 cause the signal strength A of the netWork 20 to 
diminish. System 10 is con?gured to automatically deploy a 
relay device 60 from the mobile platform 30 once the signal 
strength A reaches a predetermined threshold value X. The 
relay device 60 is con?gured to operate as a node in the 
netWork 20, thus preserving the netWork 20 betWeen the 
mobile platform 30 and the base station 40. 

FIG. 1 shoWs an embodiment of system 10 comprising a 
relay device 60 and a deployer 70. The deployer 70 is con?g 
ured to be mounted on the mobile platform 30 and to stoW the 
relay device 60. The deployer 70 comprises a radio 80, a 
processor 90, and a deployment mechanism 100. The radio 80 
and the relay device 60 are each con?gured to operate as 
nodes in the netWork 20, as shoWn in FIG. 5 and described 
beloW. Upon receiving a command from the processor 90, the 
deployment mechanism 100 is con?gured to deploy the relay 
device 60. The processor 90 is operatively coupled to the 
radio 80 and the deployment mechanism 100. The processor 
90 is con?gured to monitor the signal strengthA of the net 
Work 20 and to send a command to the deployment mecha 
nism 100 to deploy the relay device 60 When the signal 
strengthA drops beloW a threshold value X. The relay device 
60, comprising an extendable antenna 110, is self-righting, 
self-contained, and Wireless. The relay device 60 is con?g 
ured to be deployed from the deployer 70 to a support surface 
120. The support surface 120 may be the ground, the ?oor of 
a building, the surface of the Water, or any other surface 
capable of supporting the relay device 60. 
The deployer 70 may be any size or shape capable of 

stoWing a relay device 60 and of being mounted on the mobile 
platform 30. The deployer 70 may be mounted to any surface 
of the mobile platform 30, top, bottom, front, back, or sides. 
The mobile platform 30 may be any land or Water-surface 
based platform capable of locomotion. Examples of the 
mobile platform 30 include, but are not limited to the folloW 
ing: a human; an animal; land-based vehicles, both manned 
and unmanned (autonomous & radio-controlled); and Water 
craft, both manned and unmanned (autonomous & radio 
controlled). Also shoWn in FIG. 1 is a deployer antenna 130, 
operatively coupled to the radio 80, and a relay bay 140 
con?gured for stoWing the relay device 60. The radio 80 may 
be any radio capable of operating as a node in an ad hoc 
telecommunications netWork 20. An example of the radio 80 
is a PC Card 802.1 lb radio and a small single-board computer 
(such as Bright Star Engineering’ sTM nanoEngineTM, utiliZing 
Intel’s® StrongARMTM processor) both coupled to a radio 
interconnect board. FIG. 1 shoWs the deployment mechanism 
100 as a spring-loaded launcher, but it is to be understood that 
the deployment mechanism 100 may be any mechanism 
capable of deploying the relay device 60 from the deployer 70 
to the support surface 120. The processor 90 may be any 
processor that is capable of monitoring the signal strength A 
in the netWork 20 and of sending a signal to deploy the relay 
device 60 When the signal strengthA drops beloW a threshold 
value X. 

FIG. 2 shoWs one embodiment of a relay device 60. In this 
embodiment, the relay device 60 comprises an extendable 
antenna 110 atop a mast 115, a housing 150, a bottom surface 
160, an internal radio 170, a relay processor 180, and a self 
righting mechanism (SRM) 190. The housing 150 of the relay 
device 60 rests on the bottom surface 160. The internal radio 
170 is con?gured to relay RF signals 200 and to operate as a 
node in the netWork 20, as described in greater detail hereafter 
With regards to FIG. 5. Although the housing 150 is shoWn in 
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FIG. 2 as being a generally rectangular prism, it is to be 
understood that the housing 150 may be any siZe or shape 
having suf?cient internal volume to house the internal radio 
170, and the relay processor 180. The housing 150 may be 
constructed of any material capable of forming a Water-tight 
compartment to house the internal radio 170, and the relay 
processor 180. Example housing 150 materials include, but 
are not limited to: steel, titanium, aluminum, carbon ?ber, 
?berglass, thermoset plastic, and thermoplastic such as acry 
lonitrile butadiene styrene (ABS). The relay device 60 may 
also be ruggediZed such that the relay device 60 continues to 
function properly after being subjected to shock forces result 
ing from being deployed from the mobile platform 30. In one 
embodiment the relay device 60 may Withstand shock forces 
of up to 125 gs. The relay processor 180 is mounted Within the 
housing 150 and is operatively coupled to the internal radio 
170 and the SRM 190. In one embodiment, the relay device 
60 may be poWered by Li-ion batteries With onboard high 
ef?ciency DC-DC converters, all mounted Within the housing 
150. 
The embodiment of the relay device 60 shoWn in FIG. 2 

shoWs the extendable antenna 110 in an extended position 
With the mast 115 fully extended. The antenna 110 may be 
any antenna capable of receiving and transmitting signals 
over the netWork 20. Example embodiments of the antenna 
110 include, but are not limited to, monopoles, dipoles, frac 
tals, and antenna arrays. For example, the antenna 110 may be 
half Wavelength dipole antenna With a gain of 2 dBi. The 
antenna 110 is operatively coupled to the internal radio 170. 
The mast 115 may be any structure capable of supporting the 
antenna 110. In the embodiment of the relay device 60 shoWn 
in FIG. 2, the mast 115 is separated into three hinged seg 
ments. Each hinged segment is connected to the adjoining 
segment by a spring-loaded hinge. An antenna bay 210 for 
stoWing the antenna 110 and mast 115 is also shoWn in FIG. 
2. In the embodiment shoWn in FIG. 2, bay doors 220, Which 
are part of the SRM 190, are con?gured to enclose the col 
lapsed mast 115 and the antenna 110 in the antenna bay 210. 
Once the spring-loaded bay doors/SRM 190 have been 
released from a collapsed position the relay device 60 rights 
itself, as shoWn in FIG. 3, and the spring-loaded mast 115 
extends the antenna 110 into the extended position. 

The embodiment of the SRM 190 shoWn in FIG. 2 utiliZes 
bay doors 220 of the antenna bay 210 as Well as geometric 
constraints 230 built into the housing 150 to right the relay 
device 60. In the embodiment shoWn in FIG. 2, the bay doors 
220 are mounted to the housing 150 by hinges on opposite 
outer edges of an upper surface 240 of the housing 150. The 
bay doors 220 have a closed position, as shoWn in FIG. 1, 
Where one bay door 220 lies generally ?ush With the upper 
surface 240 of the housing and the other bay door 220 lies 
underneath the aforementioned bay door 220. In the embodi 
ment shoWn in FIG. 2, the hinges of the bay doors 220 are 
spring-loaded such that When released from their closed posi 
tion, the bay doors 220 force the housing 150 to come to rest 
on its bottom surface 160 by interacting With the support 
surface 120 on Which the housing 150 rests, as shoWn beloW 
in FIG. 3. In the embodiment depicted in FIGS. 1 and 2, the 
housing 150 is generally a right rectangular prism and further 
comprises tWo end surfaces 250 that are perpendicular to the 
axis of rotation of the hinges of the bay doors 220. The 
geometric constraints 230, as shoWn in the embodiment of 
FIG. 2, are protrusions, Which may be mounted, molded, or 
carved to the end surfaces 250. The geometric constraints 230 
prevent the relay device 60 from resting on either of its end 
surfaces 250. For example, if the relay device 60 is dropped 
from the mobile platform 30 the SRM 190 is con?gured to 
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4 
reposition the housing 150 from any initial position to an 
upright position. In the upright position, the bottom surface 
160 of the housing 150 rests on the support surface 120. 

FIG. 3 is a series of draWings shoWing the relay device 60 
righting itself from an upside-doWn position. As shoWn, the 
relay device 60 starts from an initial position Where the upper 
surface of the relay device 60 rests on the support surface 120. 
In this embodiment, upon a command from the relay proces 
sor 180, the SRM 190 pushes the relay device 60 into an 
upright position With the bottom surface 160 resting on the 
support surface 120. The SRM 190 is not limited to the 
embodiment shoWn in FIG. 3, but may be any mechanism 
incorporated into relay device 60 that is capable of righting 
the relay device 60 from any initial position. In the embodi 
ment of the relay device 60 depicted in FIG. 3, the support 
surface 120 may be any solid surface over Which the mobile 
platform 30 may move and Which is capable of supporting the 
relay device 60. 

FIG. 4 shoWs the system 10 With a stoWed relay device 60 
mounted to a mobile platform 30. Also shoWn in FIG. 4, is a 
manual release button 260 on the deployer 70 con?gured to 
release the stoWed relay device 60 When pressed by a user. 
The deployer 70 is also shoWn as being communicatively 
coupled to the mobile platform 30 via an Ethernet interface 
port 270. 

FIG. 5 shoWs hoW the system 10 may be used to maintain 
contact betWeen the mobile platform 30 and the base station 
40 in the presence of obstacles 50. The mobile platform 30 
traveling from positionAtoWards position B maintains line of 
sight (LOS) communications With the base station 40. HoW 
ever, as the mobile platform 30 begins to travel from position 
B to position C, radio communications begin to be obstructed 
by obstacle 50. Example embodiments of obstacle 50 include, 
but are not limited to buildings, trees, hills, or any other 
physical or nonphysical obstructions that negatively re?ect, 
distort, and/or absorb radio signals. The base station 40 may 
be any stationary or mobile site capable of being a node in the 
netWork 20. For example, the base station 40 may be, but is 
not limited to, a vehicle-mounted control center, a man-por 
table control center, or a control center in a building. FIG. 5 
shoWs hoW a relay device 60 may be placed in the vicinity of 
position B to alloW the mobile platform 30 to continue around 
obstacle 50 toWards position C Without losing radio connec 
tivity With the base station 40. 

FIG. 6 depicts another embodiment of system 10 compris 
ing a multi-bay deployer 75 that is con?gured to stoW mul 
tiple relay devices 60 in multiple relay bays 140. Only one 
relay device 60 is shoWn in FIG. 6 for the sake of clarity. Also 
shoWn in FIG. 6, are a deployment detection sensor 280 and 
a magnetic ?eld generator 290, both mounted Within each 
relay bay 140 and operatively coupled to the processor 90. 
Each relay device 60 may have an internal magnetic activa 
tion sWitch (not shoWn) con?gured to sWitch in the absence of 
a local magnetic ?eld, thus activating the relay device 60. The 
processor 90 may be con?gured to activate a relay device 60 
in any given relay bay 140 by manipulating a local magnetic 
?eld With the corresponding magnetic ?eld generator 290. 
The deployment detection sensor 280 is con?gured to send a 
signal to the processor 90 upon detecting the absence of the 
relay device 60 in its corresponding relay bay 140. Each relay 
bay 140 may have a corresponding deployment detection 
sensor 280, deployment mechanism 100, and manual release 
button 260. Although the multi-bay deployer 75 is shoWn in 
FIG. 6 as having 6 relay bays 140, it is to be understood that 
the multi-bay deployer 75 is not limited to 6 relay bays 140, 
but may have any number of relay bays 140 and correspond 
ing relay devices 60. 








